A simple one-pot procedure for the preparation of 2,4,5-triphenyl imidazole derivatives is presented. The procedure involves the lead tetraacetate oxidation of 1,2-diols to give aldehydes in situ, which then undergo a three-component reaction with benzil and ammonium acetate to yield the imidazole derivatives.
INTRODUCTION
Multicomponent reactions (MCRs) have emerged as a powerful tool for industrial and academic research groups because of their shorter reaction times as well as the avoidance of the isolation of intermediates, their purification, and characterization. [1] [2] [3] Imidazoles have a privileged structure as they occur as fragments in drugs displaying a wide spectrum of pharmacological activities. [4] [5] [6] [7] [8] [9] A large number of compounds bearing substituted imidazole derivatives have entered preclinical and clinical trials over the last few years. These derivatives represent an important structural motif in commercial drugs 10 such as the anti-gastroesophageal reflux drug Omeprazole, platelet aggregation inhibitor Trifenagrel, angiotensin II receptor blocker Olmesartan, and the anti-high-blood-pressure drugs Eprosartan and Losartan ( Figure 1 ). Imidazole derivatives have received significant importance because of their diverse biological properties such as anti-inflammatory, 11 antimicrobial, 12 anticancer, 13 antitubercular, 14 antifungal, 15 antibacterial, 16 antiviral, 17 antioxidant, 18 and amebicidal activities. 19 The great potential of substituted imidazole derivatives in the pharmaceuticals field has therefore triggered growing interest in their synthetic study. These applications have stimulated widespread interest in the synthesis of imidazole derivatives. The typical syntheses of imidazole derivatives have been well documented in the literature. [20] [21] [22] The most important of these are (1) In continuation of our work on the synthesis of heterocycles and development of useful synthetic methodologies, 2, [52] [53] [54] [55] [56] [57] in this study we report the use of lead tetraacetate as an oxidizing agent for the synthesis of 2,4,5-triphenyl imidazole derivatives under mild conditions. Lead tetraacetate is an inexpensive, commercially available, and easy-to-handle reagent.
RESULTS AND DISCUSSION
In our preliminary studies, 1 equiv of 1,2-diphenyl-1,2-ethanediol 1a, 2 equiv of benzil 2, 4 equiv of ammonium acetate 3, and 1 equiv of lead tetraacetate in dioxane were chosen for the model reaction (Scheme 1). Initially, when the model reaction was carried without lead tetraacetate from room temperature to 101 C, no desirable product was observed even after prolonged reaction time. This indicated that an oxidizing agent was absolutely necessary for the reaction. Interestingly, in the presence of lead tetraacetate, when the same set of substrates were tested under reflux condition in dioxane, they provided 4a in 71% yield in 4.5 h. The compound 4a was confirmed by IR and 1 H NMR. From this encouraging result, we were prompted to check whether the yield could be further improved by changing the solvent. Other solvents such as DCM, acetonitrile, ethanol, acetone, THF, methanol, DMF, and DMSO were screened (Table 1) under reflux condition for the same reaction. Among the solvents, ethanol was found to be the best one for this reaction in terms of yield and reaction time.
The scope and limitations of this three-component reaction under optimized reaction conditions were studied using a variety of 1,2-diols, benzil, and ammonium acetate. The reaction worked well in case of 1,2-diols tethered with OH, Cl, Br, F, and OCH 3 groups. Moderate yield was obtained for the reaction involving 1,2-diol tethered with NO 2 group. In all cases, the reaction proceeded smoothly to afford the desired products with good to excellent yields (Table 2) .
Mechanistically, 60,61 lead tetraacetate oxidizes 1,2-diol to benzaldehyde giving acetic acid, which facilitates the formation of the imine between benzaldehyde and ammonium acetate. The imine then reacts with the intermediate that is formed by the reaction of benzil with ammonium acetate to give the corresponding imidazole via cyclization and dehydration ( Figure 2 ).
EXPERIMENTAL

General information
Melting points were determined on an electric melting point apparatus and were uncorrected. Fourier transform infrared (FT-IR) spectra were recorded on an Agilent Cary 630 instrument. C NMR (100 MHz) spectra were recorded in CDCl 3 and DMSO-d 6 with TMS as internal standard using a Bruker spectrometer. Chemical shifts are expressed in δ ppm. Elemental analyses were carried out using an Elemental Vario Micro Cube Rapid Analyzer. Lead tetraacetate is a solid compound, and its purity is ≥99.99%.
Typical experimental procedure for the synthesis of 2,4,5-triphenyl-1H-imidazole (4a)
Lead tetraacetate (0.44 g, 1 mmol) was added to a solution of 1,2-diphenylethane-1,2-diol (0.21 g, 1 mmol) in dry ethanol (10 mL). The reaction mixture was stirred at room temperature for 5 min. Then, benzil (0.42 g, 2 mmol) and ammonium acetate (0.32 g, 4.2 mmol) were added to a round-bottom flask fitted with a reflux condenser and a guard tube. Then reaction mixture was heated at 70 C in an oil bath for 3 h. The reaction was allowed to cool to room temperature, and 10 mL of water was added. The resulting precipitate was collected by filtration and washed with cold ethanol to afford the product. The crude product was purified by recrystallization from ethanol.
CONCLUSION
In conclusion, we have developed an efficient and facile method for the synthesis of 2,4,5-triphenyl 
2-(4-Chlorophenyl)-4,5-diphenyl-1H-imidazole (4b
2-(4-Ethoxyphenyl)-4,5-diphenyl-1H-imidazole (4d).
A pale brown solid, 309 mg (91% yield). IR (ATR, cm Step 1.
Step 2. 
